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How teachers use interactions to craft different types of student 
participation during whole-class mathematical work 
Ove Gunnar Drageset 
UiT – The Arctic University of Norway, Norway; ove.drageset@uit.no 
This article investigates how different types of teacher interactions craft different types of student 
participation. The article is based on shared data within Thematic working group 19: Mathematics 
Teaching and Teacher Practice(s) for CERME 11. Using conversation analysis, each turn was 
characterized. The findings illustrate the main teacher and student interactions for each classroom, 
and how some types of teacher interactions typically lead to specific types of student interactions in 
the following turn. This is a contribution to increase our understanding of how teacher interactions 
can be used deliberately to activate students’ participation in different ways.  
Keywords: Interaction, discourse, student participation, moderating, whole-class mathematical 
work. 
Theory 
When describing classroom discourse, the IRE pattern (Cazden, 1988; Mehan, 1979) might be the 
most widely referenced concept. It describes a pattern where the teacher initiates a task or 
discussion, the student(s) responds, and the teacher evaluates, and is often seen as the default 
pattern of classroom discourse. According to Franke, Kazemi, and Battey (2007), the IRE pattern 
describes a procedure-bound pattern with little emphasis on students’ thinking and explanations. 
Often IRE is described as a rather teacher-dominated pattern, where the students only answer when 
given permission and where the teacher maintains a position of authority given by role rather than 
by mathematical arguments. However, it is not only who asks the question or who evaluates that 
decides the quality, but also the quality of the questions and evaluations. Mercer and Littleton 
(2007) argue that instead of looking at the number of questions (initiatives) a teacher asks, one 
should look at the function of these questions. It is also necessary to study the function as part of the 
dialogue, studying how different initiatives nurture specific responses and how these are typically 
evaluated. This must be done within both IRE patterns and other patterns, leaving the focus on 
characterizing a discourse as inside or outside IRE behind us and instead look for details that inform 
about different qualities. 
Several authors have described discourse frameworks and concepts that go into more detail. One 
such example is Fraivillig, Murphy, and Fuson (1999) who, based on a study of one skillful teacher, 
describe the ACT (Advancing Children’s Mathematics) framework, consisting of three components: 
eliciting children’s solution methods, supporting children’s conceptual understanding, and 
extending children’s mathematical thinking. These components describe three main ways the 
teacher acts to advance students’ mathematical thinking in detail. Another example is the eight 
communicative features suggested by Alrø and Skovsmose (2002): getting in contact, locating, 
identifying, advocating, thinking aloud, reformulating, challenging, and evaluating. These do not 
separate between teacher and student interactions, but instead describe fundamental types of 
communication in mathematics independent of who says what. A third example is the redirecting, 
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progressing, and focusing framework (Drageset, 2014) describing thirteen actions teachers use to 
orchestrate the classroom discourse. Redirecting actions typically occur when the teacher wants the 
student(s) to change their approach. This is done either by putting aside the student’s suggestion, by 
advising a new strategy, or by asking a question in such a way that it includes a correction. 
Progressing actions are about moving the progress forward. This is done by demonstrating the 
entire solution process, by simplifying through hints and suggestions, by asking closed and often 
basic questions to move along one step at a time while the teacher controls the process, or by asking 
open questions and leaving it to the student(s) to choose how to progress. Focusing actions are 
about stopping the progress to look deeper into some important detail and consist of two main 
types. One type is to ask students either to elaborate in detail how they solved a problem or thought 
to arrive at the answer, to justify why their answer or method was mathematically correct, to apply 
the method to a similar problem, or to assess. The other type is the teacher pointing out important 
ideas or rules either during the solution process (notice) or after the solution has been found or 
agreed upon (recap). In a further development of the framework, a third type of focusing actions 
called moderating is added (Drageset & Allern, 2018). This describes how teachers moderate the 
discourse in three different ways: choosing whom to speak, requesting student questions, and 
requesting alternative methods. In general, moderating interactions describe how a teacher can 
develop and control the discourse while the content of the discourse is the students thinking, 
questions, and explanations.  
In addition to the framework describing different teacher interactions, Drageset (2015) developed 
five categories of student comment: explanations, initiatives, teacher-led responses, unexplained 
answers, and partial answers. These add to the categories describing teacher actions, together 
providing a set of concepts able to describe all mathematically-related comments in these five 
practices. Together, Alrø and Skovsmose (2002), Drageset (2014), and Fraivillig et al. (1999) 
illustrate three different approaches to investigate classroom discourse in detail. While Fraivillig et 
al. (1999) concentrated their effort on describing the main actions performed by the teacher to help 
students advance their mathematical understanding, Alrø and Skovsmose (2002) described all turns 
without separating teacher and students, and Drageset (2014, 2015) chose to describe teachers’ and 
students’ participation separately before looking at connections. Common to the latter two is the 
characterization of single comments in order to develop categories.  
However, looking at single comments, or turns, yields a very limited scope. According to Sacks, 
Schegloff, and Jefferson (1974), turns are the most fundamental feature of conversation. Even 
though people take turns in speaking, sequentially and one at a time, it is not possible to 
characterize a conversation as a series of individual actions. Instead, conversations are social 
practices where each turn is thoroughly dependent on previous turns, and individual turns cannot be 
understood in isolation from each other (Linell, 1998). This means that characterizing different 
types of single turns are insufficient if one wants to study the discourse. Instead, one needs to study 
how different types of turns affect one another. It is also important to know that some responses are 
more relevant or preferred than others (Linell, 1998). Often, a student knows what type of answer is 
relevant. Such relevance can be related to social norms and socio-mathematical norms (Yackel & 
Cobb, 1996). Arguably, when a student knows how what is a relevant or preferred answer, then 
  
 3 
norms are established. And these norms, or relevant answers, do not emerge out of definition or 
information from a teacher, but gradually through an appropriation process as described by 
Newman (1990).  
Method 
This article reports from a study of shared data within Thematic Working Group 19 for the CERME 
11 conference. Three short videos from different classrooms and a transcript from a fourth were 
shared by different participants of the TWG 19. The idea is that participants in TWG 19 can get a 
greater insight into the analyses and frameworks of each other when they also have access to the 
data. 
Based on the knowledge that each turn in a conversation is thoroughly dependent on previous turns 
(Linell, 1998), this article aims to investigate this question: How do teachers use of different types 
of interactions craft different types of student participation during whole-class mathematical work? 
To achieve this, the transcripts were analyzed turn by turn, categorizing each turn using the 
redirecting, progressing and focusing framework developed by Drageset (2014, 2015) and Drageset 
and Allern (2018). Then the most frequent types of teacher interactions were identified to search for 
patterns on how students responded to these types. And the student interactions describe the ways 
the students participate during the whole-class mathematical work. 
While the data from each classroom is too limited to say much about the classrooms, this type of 
data is valuable for its variety. This variety illustrates very different ways of crafting student 
participation, which is also useful for further development of the frameworks and concepts.   
Findings 
In the following, findings related to each classroom will be described. All concepts in italic are 
concepts from the redirecting, progressing and focusing framework by Drageset (2014, 2015) and 
Drageset and Allern (2018). 
Kleve’s classroom 
This lesson is studied based on the transcript alone. It comes from a fourth-grade class with 24 
students in Norway. The teacher is educated as a pre-school teacher and thus not formally qualified 
for teaching in school. In this lesson, five students have solved one task each on the blackboard. 
Then the discourse started, and the teacher talked with each student and the entire class about each 
task. 
For each task, the discourse starts with a task that is solved, but the process and thinking behind the 
task is not visible. The first question the teacher asked for each task are these: 
- Let’s see. What is the place value system about, Herman? 
- When we are going to find the product of something. What do we have to think about then? 
Hamid? 
- And half of something, Marte, what do we have to think about then? 
- Finding x, then we are going to find the missing number. What do we have to do then Oskar? 
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- Greater than and less than, Tobias. That became [i.e. You got…?]? 
The first four are similar as they all ask students for an explanation. Herman is asked to explain a 
concept (place value). Hamid, Marte, and Oskar are all asked to explain a process, either what one 
needs to think about or what one needs to do. All these questions are about enlightening details, to 
make the thinking behind an answer visible. All these resulted in student explanations.  
The last question to Tobias is about getting an answer, not requesting an explanation. Instead, this is 
an open progress initiative which resulted in an answer with no explanation (unexplained answer). 
Further on, the task discourses vary, but also tend to look like this towards the end: 
Teacher:  And seventy-three and thirty-seven? 
Students:  Greater than.  
Teacher:  And twenty-six minus two is? 
Students:  12 
Teacher:  And twelve plus twelve is?  
Students:  Equal.  
All the teacher interactions are questions that have only one correct answer and demands no process 
to answer (as the answers are already on the blackboard). This means that the teacher interactions 
are closed progress details while the student interactions are teacher-led responses. This pattern is 
found towards the end of four out of five task discourses.  
Overall, the discourse pattern seemed to be that the teacher requested details of students thinking 
first (enlighten detail), the student explained, and towards the end the teacher went through all 
remaining answers using closed progress details, receiving teacher-led responses. 
Sakonidis’s classroom 
This classroom consists of 22 students at grade five in Greece. The teacher is a mathematician with 
an interest in advancing children’s mathematical thinking. The video shows the teacher at the 
blackboard with fraction circles, talking with the entire class. This is an excerpt from the discourse:  
Student:  Eight 
Teacher:  Eight. How many pieces do I need for a whole pizza here? (Pointing out a circle 
that is divided into two six pieces, one in light green and the rest in dark green) 
Student:   Six 
Teacher:   Six. And here, how many do I need for a whole pizza? (Pointing out a circle that 
is divided into two four pieces, one in light green and the rest in dark green) 
Student:  Four 
In the above excerpt, both teacher interactions start with a confirmation, then moves on to the next 
question (next figure). The questions have only one correct answer, and as the figures are drawn on 
the blackboard it is not difficult to answer (count) correctly. Such questions are closed progress 
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details because there is only one correct answer. The student’s answers are teacher-led responses as 
the answer are given by the figure. 
In this lesson, the dominating type of teacher interactions is closed progress details, each followed 
by a teacher-led response. This leads to a typical IRE pattern where the teacher asks all the 
questions, evaluates all answers, and talk much more than the students. 
Hoover’s classroom 
This video is from a summer mathematics program with approximately 30 fifth graders in the USA. 
The teacher has more than 30 years of experience and is also a researcher. The video shows a 
student suggesting a solution on the blackboard and the subsequent dialogue. Quite often the 
teacher interacted in a particular way, as illustrated by these examples: 
- Okay, would some- You’d like to ask another question, Dante?  
- Okay, Toni, what’s your question for her? 
- Okay, any more questions for Aniyah? 
These teacher interactions are similar as they are all about getting students to ask Aniyah about her 
thinking. It was typical for this lesson that the teacher requested student questions.  
Another type of interaction observed repeatedly looked like this: 
- Before you agree or disagree, I want you to ask questions if there’s something you don’t 
understand about what she did. No agreeing and disagreeing. Just- All you can do right now 
is ask Aniyah questions. 
Here the teacher tells the student how to participate in the discourse. The teacher is moderating the 
discourse by guiding participation and norms. 
The pattern of this classroom seems clear. The teacher sets up the situation by letting a student 
answer and controls the interaction through the use of guiding participation and norms and 
requesting student questions. Then the students’ participation follows as requested, with one student 
asking questions and the one by the blackboard subsequently explaining. It is also interesting to 
notice that the teacher does not talk every second time and that the student interactions are rarely 
short and sometimes long. 
Drageset’s classroom 
This classroom shows a lesson with five students in grade four and their teacher in Norway. The 
lesson is part of a large government project where the effect of more teachers at the first grades will 
be explored. The teacher has about 20 years of experience. The lesson shows these students solving 
one task (the King is 80 years in 2017, when was he born?) and sharing their strategies. This teacher 
uses several types of interactions, such as these: 
- But remember, you remember what we’ve been saying. It’s not the answer that’s going to 
impress me. What’s going to impress me the most is the way you got the answer. 
- A good tip right now is not to trust that one sitting beside you. 
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- You can only trust yourself here. Think for yourself and trust yourself. 
Here the teacher informs the students about how to work, which is guiding participation and norms. 
In addition, the teacher regularly asked such questions as these: 
- Are there anyone else that wants to show their way of thinking? 
- Now it’s your turn to explain if you want. 
- But you were also, I noticed, quite quick to finish. (…) It looked like you did it in your head 
for a bit, then [snaps] wrote your answer down. So, I’m eager to know how you did it. 
All these are examples of the teacher requesting alternative methods. It was the main feature of this 
lesson that the students presented a variety of solution methods of finding the King’s birth year. 
Both guiding participation and norms and requesting alternative methods are examples where the 
teacher controls the dialogue through moderating, while the main content of the discourse is the 
students’ explanations. However, bringing alternative methods forward did not result in a 
discussion.  
Another type of teacher interaction was such as this one: 
- I just want to repeat what you did so the others will understand what you meant. If you can 
move aside for a bit. What I understood is that you didn’t bother about the 17 at first. You 
just went straight back and thought that: “What if we’re in the year 2000 now?” If we then 
move 80 years back, we land in 1920. But now I’m eager to know, what did you do next? 
Here the teacher stops the student explanation to tell the other students what is done so far and 
subsequently asking the student to continue the explanation. Such pointing out was frequently used 
by the teacher, and almost all long teacher interactions were about pointing out. While the teacher 
let the student explain, he used pointing out to make the explanation clearer and more complete. In 
this way, the student explanation was complemented and clarified.  
The students participated in three main ways; offer to answer, needing clarification, and explaining. 
The two first were observed in the first part of the lesson, while the students worked on the task 
individually. The student explanations were observed during the last part of the lesson when they 
shared strategies on the blackboard. Of these explanations, almost all were explanations of action.  
This lesson had two clear parts. In the first part, when the students worked individually, the teacher 
mainly contributed by guiding participation and norms while the students offered to answer when 
they were ready and needed clarification. In the second part, the teacher requested (alternative) 
methods. As a consequence, the students shared their strategy one at a time (student explanation) 
and the teacher pointed out during or after their explanations. The use of pointing out did not lead to 
any student interaction, either the student continued explaining, or the pointing out ended the 
explanation. 
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Discussion and conclusion 
This article has analyzed transcripts and videos from four classrooms to find out how different types 
of teacher interactions leads to specific types of student interactions. Based on which type of student 
interaction that follows each type of teacher interaction, there are some clear patterns. 
 Most frequent teacher interactions Most frequent student interactions 
Kleve’s 
classroom 
 Closed progress details 
 Enlighten detail 
 Teacher-led responses 
 Student explanation 
Sakonidis’ 
classroom 
 Closed progress details  Teacher-led responses 
Hoover’s 
classroom 
 Moderating 
o Guiding participation and 
norms 
o Requesting student questions 
 Student explanation 
 Student questions 
Drageset’s 
classroom 
 Pointing out 
 Moderating 
o Guiding participation and 
norms 
o Requesting alternative methods 
 Student explanation 
 Offer to answer 
 Needing clarification 
Table 1: Summary of the most frequently used interactions in each classroom, based on concepts from 
Drageset (2014), Drageset (2015), and Drageset and Allern (2018) 
Perhaps the clearest pattern found is that when a teacher asks for closed progress details the student 
responds with a teacher-led response. In these sequences, the teacher asks very easy questions and 
the students answers shortly. A focus on answer and repetition seems to be a feature of this pattern. 
Another pattern is that when the teachers requested the students to enlighten details about their 
thinking or solution process, the student responded with an explanation of the actions or thoughts. 
This might seem insignificant, but according to Franke et al. (2007), one of the most powerful 
moves a teacher can take is to make such details about thinking visible for all. Similarly, requesting 
alternative methods resulted in student explanations. This also creates opportunities for discussing 
different methods or strategies, but this was not observed here. 
The teacher interaction of requesting student questions was of particular interest. This naturally 
leads to the students asking questions, but also lead to student explanations in a dialogue between 
students.   
The interaction pointing out did not lead to any particular student interactions. Typically, the 
student either continued the explanation afterward or did not say more when the pointing out came 
as a conclusion. The use of pointing out illustrated how this is a tool for clearing up students’ 
explanations. 
While both requesting student questions and pointing out focused on displaying student thinking, it 
is worth noticing a clear difference. While the teacher in the third classroom (shared by Hoover) 
was emphasizing that students should ask to find out what the student was thinking, the teacher in 
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the fourth classroom (shared by Drageset) instead pointed out what seemed to be necessary for the 
other students to understand, and effectively removed the need for student questions. 
The interactions that were guiding participation and norms seemed to lead to the requested 
behavior, but this was not possible to see clearly in the turn-by-turn analysis. In general, these 
interactions are examples of how a teacher can work deliberately to establish norms of how to 
respond and of what is expected from an answer. This means that guiding participation and norms 
illustrates how these teachers seem to work to establish what Linell (1998) calls preferred 
responses. When preferred responses are related to the content of mathematics, such as what counts 
as an explanation, the preferred responses are the same that Yackel and Cobb (1996) calls socio-
mathematical norms. 
This article has illustrated how the types of teacher interactions rather consistently decide which 
type of student response comes in the next turn. And responses that are consistent arguably describe 
how the students participate. Further research is needed in order to understand how teacher turns 
can be used deliberately to activate students’ participation in different ways, and the sharing of data 
from different classrooms and cultures is ideal for such a work. The findings also illustrate that the 
framework used apply cross-nationally and yield coherent characterizations of instructional 
interactions during whole-class mathematical work. 
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